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1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-16, drawn to a micro-sensor, classified in class 600, subclass 
345. 

II. Claims 17-20, drawn to a micro-sensor array system, classified in class 
600, subclass 345. 

III. Claim 21-27, drawn to a method of fabricating a micro-sensor probe, 
classified in class 438, subclass 001. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II related as subcombinations disclosed as usable together in a 
single combination. The subcombinations are distinct if they do not overlap in scope 
and are not obvious variants, and if it is shown that at least one subcombination is 
separately usable. In the instant case, subcombination II has separate utility such as a 
physiological sensor. See MPEP § 806.05(d). 

3. The examiner has required restriction between subcombinations usable together. 
Where applicant elects a subcombination and claims thereto are subsequently found 
allowable, any claim(s) depending from or otherwise requiring all the limitations of the 
allowable subcombination will be examined for patentability in accordance with 37 CFR 
1.104. See MPEP § 821.04(a). Applicant is advised that if any claim presented in a 
continuation or divisional application is anticipated by, or includes all the limitations of, a 
claim that is allowable in the present application, such claim may be subject to 
provisional statutory and/or nonstatutory double patenting rejections over the claims of 
the instant application. 
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4. Inventions I and III are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product can be made by another and 
materially different process. 

5. Inventions II and III are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make another and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product can be made by another and 
materially different process. 

6. Because these inventions are independent or distinct for the reasons given 
above and there would be a serious burden on the examiner if restriction is not required 
because the inventions have acquired a separate status in the art due to their 
recognized divergent subject matter, restriction for examination purposes as indicated is 
proper. 

7. During a telephone conversation with Allan Lee on November 1 , 2006 a 
provisional election was made without traverse to prosecute the invention of a micro- 

• sensor, claims 1-16. Affirmation of this election must be made by applicant in replying 
to this Office action. Claims 17-27 withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 
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DETAILED ACTION 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1, 8 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Koning et al. (US Patent No. 4716887). Koning et al. teach a probe comprising a 
housing having an aperture, an ISFET attaches to the housing (column 8 lines 3-15) 
wherein the ISFET has a gate located proximate the aperture and a reference electrode 
attached to the housing proximate to the aperture (column 8 lines 28-34). 

10. Referring to claim 8 Koning et al. teach a C0 2 permeable membrane formed 
across and sealing the opening of the probe forming a sealed chamber which defines 
an exterior space in which a portion of the gate and reference electrode are in fluid 
communication with the exterior space (column 8 lines 10-15). 

11. Referring to claim 12 Koning et al. teach a microsensor system comprising a 
control module (column 5 lines 28-36), a probe comprising: a housing having an 
aperture, an ISFET attaches to the housing (column 8 lines 3-15) wherein the ISFET 
has a gate located proximate the aperture and a reference electrode attached to the 
housing proximate to the aperture (column 8 lines 28-34). 
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Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 2 and 3 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as being inherent over Koning et al. It is inherent 
that the housing and the ISFET are integrally formed in biocompatible material. The 
ISFET has to be secured some how to the catheter otherwise it would not stay in line 
with the aperture and both have to be made of a biocompatible material so as not to 
produce an adverse reaction upon insertion into the body. 

14. Referring to claim 3 it is inherent that the housing and the reference electrode be 
integrally formed in biocompatible material. Again the reference electrode cannot be 
free to move about the catheter and both need to be formed in a biocompatible material 
so as not to produce an adverse reaction upon insertion into the body. 

15. Claims 2, 3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koning et al. in view of Ishikawa et al. (US Patent No. 6447448). Koning et al. 
teach a teach a probe comprising a housing having an aperture, an ISFET attaches to 
the housing (column 8 lines 3-15) wherein the ISFET has a gate located proximate the 
aperture and a reference electrode attached to the housing proximate to the aperture 
(column 8 lines 28-34). Koning et al. fail to clearly define that the housing and the 
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ISFET are integrally formed in biocompatible material. Ishikawa et al. teach a housing 
and an ISFET integrally formed (column 8 lines 22-39) and teach that the entire sensor 
should be coated with a biocompatible material (column 9 lines 1-5). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify a the 
probe of Koning et al. to include a biocompatible coating since as Ishikawa et al point 
out it is a common practice in the art and since the sensor is in contact with the body it 
needs to be biocompatible so as not to cause harm. 

16. Referring to claim 3 Koning et al. teach a teach a probe comprising a housing 
having an aperture, an ISFET attaches to the housing (column 8 lines 3-15) wherein the 
ISFET has a gate located proximate the aperture and a reference electrode attached to 
the housing proximate to the aperture (column 8 lines 28-34). Koning et al. fail to 
clearly define that the housing and the reference electrode are integrally formed in 
biocompatible material. Ishikawa et al. (US Patent No. 6447448) teach a housing and a 
reference electrode integrally formed (column 8 lines 22-39) and teach that the entire 
sensor should be coated with a biocompatible material (column 9 lines 1-5). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
a the probe of Koning et al. to include a biocompatible coating since as Ishikawa et al 
point out it is a common practice in the art and since the sensor is in contact with the 
body it needs to be biocompatible so as not to cause harm. 

17. Referring to claim 10 Koning et al teach microsensor system comprising: a probe 
comprising: a housing having an aperture, an ISFET attached to the housing (column 8 
lines 3-15) wherein the ISFET has a gate located proximate the aperture and a 
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reference electrode attached to the housing proximate to the aperture (column 8 lines 
28-34). Koning et al. fail to teach an antenna and capacitor system in which the 
antenna is coupled to the capacitor and the capacitor is coupled to the ISFET where in 
the capacitor is configured to store electromagnetic energy received by the antenna. 
Ishikawa et al. teach an antenna and capacitor system in which the antenna is coupled 
to the capacitor and the capacitor is coupled to the ISFET where in the capacitor is 
configured to store electromagnetic energy received by the antenna (column 13 lines 
33-53). It would be obvious to one of ordinary skill in the art at the time of the invention 
to modify the invention of Koning et al to include the antenna system similar to that of 
Ishikawa et al. in order to create a system in which no battery is required. 
18. Claims 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koning et al. in view of Abreu (PGPUB 2002/0049389). Koning et al. teach a probe 
comprising a housing having an aperture, an ISFET attaches to the housing (column 8 
lines 3-15) wherein the ISFET has a gate located proximate the aperture and a 
reference electrode attached to the housing proximate to the aperture (column 8 lines 
28-34) and the gate and a portion of the reference electrode are located within the 
aperture (column 8 lines 28-34). Koning et al. fail to teach the housing is a hermetically 
sealed encapsulant. Abreu teaches a sensor, which comprises an ISFET and a 
housing, which is a hermatically sealed encapsulant (page 15 paragraph 0153). Since 
both sensors use the same ISFET technology and are used in wet locations, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
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the invention of Koning et al. to include a hermetically sealed encapsulant similar to that 
of Abreu in order to prevent fluid invasion causing problems in the electronics. 

19. Referring to claim 9 Koning et al. teach a probe comprising a housing having an 
aperture, an ISFET attaches to the housing (column 8 lines 3-15) wherein the ISFET 
has a gate located proximate the aperture and a reference electrode attached to the 
housing proximate to the aperture (column 8 lines 28-34) and the gate and a portion of 
the reference electrode are located within the aperture (column 8 lines 28-34). Koning 
et al. fail to teach an electrical power generator. Abreu teaches the use of a battery 
coupled to the ISFET (page 15 paragraph 0158). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the invention of Koning et al. 
to include a battery similar to that of Abreu in order to provide a power source. 

20. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koning et al. in view of Tomita et al. (U.S. Patent No. 5814280). Koning et al teach 
microsensor system comprising: a probe comprising: a housing having an aperture, an 
ISFET attached to the housing (column 8 lines 3-15) wherein the ISFET has a gate 
located proximate the aperture and a reference electrode attached to the housing 
proximate to the aperture (column 8 lines 28-34). Koning et al. fail to teach a substrate 
wherein the ISFET and reference electrode are integrally formed on the substrate, 
wherein the ISFET and reference electrode are monolithically integrated and wherein 
the ISFET and the microelectode are located on a portion of the substrate that includes 
the aperture. Tomita et al. teach a substrate including an ISFET and a reference 
electrode above the ISFET (column 4 lines 29-45). It is obvious to have the 
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combination located on a portion of the substrate that includes the aperture in order to 
introduce the substance being measured to the ISFET to be able to measure the 
amount of the substance. It would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify the invention of Koning et al. to include a substrate 
similar to that of Tomita et al. in order to make the unit more economical to manufacture 
(Tomita et al. column 4 lines 52-60). 

21. Referring to claim 6 Tomita et al. further teach that associated circuitry can be 
integrated with the ISFET and the reference electrode (column 4 lines 45-51). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
the invention of Koning et al. to integrate the associated circuitry similar to that of 
Tomita et al. in order to make the unit more economical to manufacture. 

22. Referring to claim 7 Tomita et al. further teach the integrated circuitry includes a 
temperature sensing diode (column 4 lines 36-37). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to include a temperature sensing 
diode similar to that of Tomita et al in order to compensate for drift related to 
temperature change (Tomita et al. column 4 lines 37-39). 

23. Claims 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koning et al. in view of Cliffel et al. (PGPUB US 2005/0014129) Koning et al teach 
microsensor system comprising: a probe comprising: a housing having an aperture, an 
ISFET attached to the housing (column 8 lines 3-15) wherein the ISFET has a gate 
located proximate the aperture and a reference electrode attached to the housing 
proximate to the aperture (column 8 lines 28-34). Koning et al. fail to teach a system 
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comprising an actuator. Cliffel et al. teach a system comprising an ISFET and an 
actuator (page 10 paragraph 0186). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the invention of Koning et al. to include 
an actuator similar to that of Cliffel et al. in order to produce a feedback system as 
stated by Cliffel et al. (page 10 paragraph 0187). 

24. Referring to claim 1 5 Koning et al teach microsensor system comprising: a probe 
comprising: a housing having an aperture, an ISFET attached to the housing (column 8 
lines 3-15) wherein the ISFET has a gate located proximate the aperture and a 
reference electrode attached to the housing proximate to the aperture (column 8 lines 
28-34). Koning et al. fail to teach a system comprising a piezoelectric actuator. Cliffel 
et al. teach a system comprising an ISFET and a piezoelectric actuator (page 17 
paragraph 0231). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the invention of Koning et al. to include an actuator 
similar to that of Cliffel et al. in order to simply control the size of the opening in which 
the sensor is fixed. 

25. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koning 
et al. in view of Nakamura et al. (US Patent No. 4736748). Koning et al teach 
microsensor system comprising: a probe comprising: a housing having an aperture, an 
ISFET attached to the housing (column 8 lines 3-15) wherein the ISFET has a gate 
located proximate the aperture and a reference electrode attached to the housing 
proximate to the aperture (column 8 lines 28-34). Koning et al. fail to teach a system 
comprising an electromagnetic actuator. Nakamura et al. teach an electromagnetic 
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actuator in combination with an ISFET (column 28 lines 50-56). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
invention of Koning et al. to include an electromagnetic in order to produce a feedback 
system. 

Allowable Subject Matter 

26. Claims 1 1 and 14 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of 
the limitations of the base claim and any intervening claims. 

27. Referring to claim 1 1 prior art of record fail to teach or fairly suggest a 
microprobe comprising a calibrant in contact with the gate of an ISFET and a reference 
electrode. 

28. Referring to claim 14 prior art of record fail to teach or fairly suggest a 
microsensor with a cantilever arm attached to the actuator. 

Conclusion 

29. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zoe E. Baxter whose telephone number is 571-272- 
8964. The examiner can normally be reached on Monday-Friday 7:30am-4:00pm. 

30. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Marmor II can be reached on 571-272-4730. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

31 . Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Charles A. Marmor, II 
Supervisory Patent Examiner 
Art Unit 3735 



2£ 



ZEB 



